Rice is the second most important crop in the world after wheat, with more than 90 per cent grown in Asia. In order to evaluate the effects of cold stress in the period of germination and seedling and recovery percent of rice cultivars, two independent tests were performed in 2006-2007 in Rice Research Institution at Amol city. An experiment was conducted by split split plots within a randomized block design (CRD) with 54 caring composition, 3 replications and 6 cultivars were used. In this study, main plots were temperature, sub plots were length of stress and sub sub plots were cultivars. The levels of temperature including 10 oc (intense stress), 14 ℃ (critical temperature) and 32 (improving temperature, control) and levels of stress time 12, 24, 48 hours and ℃ cultivars of local Tarom, Domsiya, Hybrid, Nemat, Gerde, Unda were selected two by two based on quality of product and then performed in unit area and finally resistance against cold respectively. On the period of germination with decreasing temperature from 32 to 14 ℃ and from 14 ℃ to 10 ℃ , t ℃ otal decrease studied indices with exception of percentage of damage to seed are meaningful and similar reaction in recovery section of germination is obvious. In the period of seedling, we can see a meaningful decrease in significant level 1% about of decreasing temperature of total stress, percentage of damage to seedling, vigour of seedling. By increasing temperature in the period of stress of germination, there is a meaningful increase level 1% of total studied features with the exception of damage of seed. In the period of recovery of germination, there is a meaningful increase in significant level 1% of total studied features with the exception of damage to seed. In the period of stress of germination, there is a meaningful decrease at total features with the exception of sensitive to stress, percentage of damage to seedling and vigour of seedling and aceous recovery are similar in the period of seedling. By decreasing time of stress in the period of germination, there is a meaningful decrease by percent of damage total features with exception of rate of germination, percentage of germination. In the period of germination recovery, there is a meaningful increase in length if radicle, length of stem, percentage of germination and rate of germination and other features have meaningful decrease. In the period of seedling recovery, by decreasing time of stress, length of shoot, length of radicle, weight of wet, dry root and other features have meaningful increase. The effects of cultivar in total tests and stages, was significant level 1%. The results show that, feature of germination and length of stem and percentage of damage to seed in different cultivars are various. In the period of recovery, percentage of germination, rate of germination and percentage of damage to seeds, had correct criteria for selecting cultivars sensitive to cold stress. Low temperature can delay pitch and growth of transplant for more time. We can use height of shoot in rice as an index for determining of cultivars resistant to cold. According to these results, we decide precisely for re cultivate rice store or selecting to resistant cultivar by introducing Nemat cultivar in the period of germination and hybrid cultivar in the period of seedling aceous as resistant cultivar during occurring stress of cold.
Introduction
The seed emergence, growth, development and spatial distribution of plants are severely restricted by a variety of environmental stresses (Ahmad et al., 2009 ). The cultivation of many important crops in Iran such as rice as main crop has been originated from generation to generation. Rice is one of important crop and it is a major contributor to human food supply (Singh et al., 2002; Albuquerque & Carvalho, 2003; Feng et al., 2004; Vivek et al., 2004; Yoon et al., 2004; Li et al., 2009; Dou et al., 2011) . It is the second most important cereal crop after wheat in the world (Mohanty & Painuli, 2004; Mahadi et al., 2006) . Raja Babu et al. (2005) reported that rice accounting for about 29 per cent of the total calorie in terms of food intake. Plants that emerge early contribute more to crop yield than those that emerge later (Gan et al., 1992) . Dormancy is a genetically complex trait controlled by polygenes with effects modified by the genetic background and environmental factors (Rathi et al., 2011) . Seeds exposed to unfavorable environmental conditions may have compromise the seedling establishment (Abdulrahmani et al., 2007) . In the past two decades, intensive research has been conducted to improve seed germination and seedling emergence under unfavorable condition (Abdulrahmani et al., 2007) . Desirable crop yields are achieved by proving seeds with an environment that encourages early germination and emergence (Mohanty & Painuli, 2004) . There is a little information on emergence of rice seedling under cold stress treatments. So, study of cold stress on the germination and seedling stage and determination of recovery in rice varieties in this study was attempted.
Materials and Methods
The study was conducted during 2006-2007, at Rice Research Institution in Amol city in the north of Iran. An experiment was conducted by split split plots within a randomized block design (CRD) with 54 caring composition, 3 replications and 6 cultivars were used. In this study, main plots were temperature, sub plots were length of stress and sub sub plots were cultivars. The levels of temperature including 10 oc (intense stress), 14 ℃ (critical temperature) and 32 ( ℃ improving temperature, control) and levels of stress time 12, 24, 48 hours and cultivars of local Tarom, Domsiya, Hybrid, Nemat, Gerde, Unda were selected two by two based on quality of product and then performed in unit area and finally resistance against cold respectively. All lots were of commercial seed conditioning size, as they were when initially obtained from the supplier. The first experiment was done at germination stage, in this stage, germination rate, germination percentage, radicle and coleoptile length, fresh radicle and coleoptile weight, dry radicle and coleoptile weight and percentage of seed damage was evaluated. At first 40 uniform seeds 7 were sterilized, and placed in sterilized Petri dishes with two Whatman No. 1 filter papers (These Whatman papers were sterilized in 20 for 20 minutes). Then in each Petri dish, 3 mm ℃ distilled water added, after that one mm of distilled water was added to Petri dish every day. These Petri dishes were placed into the incubator of 32 for ℃ 24 hours. After that time, 25 seeds of each cultivar in Petri dish with uniform germination status selected and other seeds were omitted. Then, these Petri dishes placed into the cold incubator. Average germinated rate was calculated according the following formula (Saeidi et al., 2008) . GR= N 1 /D 1 + N 2 /D 2 +….+N n /D n , where N 1 = number of germinated seeds in the first day, N n =number of germinated seeds in the final day, D 1 = the first day of counting, D n = final day of counting. For evaluation germination percentage, the normal seeds (seeds that have normal coleoptile and radicle longer than 2 mm length) counted and changed into percentage. All seedlings that had complete morphology without lesions or defects were selected and evaluated for radicle and coleoptile length. The roots and stem after measuring for fresh weight, were washed with distilled water and dried in oven at 75 ℃ for 24 hours. Seed damage percentage was also determined. In the second experiment, for determining the effect of cold stress on seedlings of rice another experiment was done in green house with the use of phytotron. Soil experiment was clay-Loam, PH= 6.79 and EC= 0.896 ds/m, and seedlings were transplanted at a depth of about 2 cm. The N, P 2 O 5 and K 2 O were added 0.5, 0.5 and 1 g/kg of soil, respectively. All plots were irrigated immediately after sowing and subsequent irrigations were carried out daily until 3 leaves stage. After 3 and 4 leaves stage, the samples were taken to phytotron to begin new treatments on them. Seedling vegetative vigor and standard evaluation system for rice on the basis of SES recipe was determined. Stress susceptibility index for rice was calculated according the following formulae. At first stress intensity (SI) was determined and then SSI was evaluated. In all two experiments, the recovery in rice varieties was evaluated. Analysis of variance (ANOVA) was used to www.ccsenet.org/ijb International Journal of Biology Vol. 4, No. 4; 2012 determine the significant differences. The Duncan's Multiple Range Test performed the separation. All statistics was performed with MSTAT-C program (version 2.10).
Results and Discussion

Period of Being Germination in Stress Condition
Temperature had significant effect on coleoptile and redicle length, fresh coleoptile and radicle weight, dry coleoptile and radicle length, seed damage percentage and germination rate in a period of being germination in stress condition. All experimental parameters were significantly increased from 10 to 32 . Treat with 32 ℃ ℃ in all experimental characteristics had significant differences with other treatments. All experimental parameters were significantly affected by time in a period of being germination in stress condition (Table 1) . Coleoptile and radicle length, fresh coleoptile and radicle weight, dry coleoptile and radicle weight, germination percentage, seed damage percentage and germination rate were significantly increased from 12 to 48 hours. There were significant differences with three treatments in a period of being germination stress condition. All experimental characteristics also significantly affected by cultivar. The maximum coleoptile and radicle length, fresh coleoptile and radicle weight, dry coleoptile and radicle weight was obtained in Nemat cultivar in a period being germination in stress condition. The minimum and maximum germination percentage was 81.4% and 86.66%, and it was obtained in Domsiya and Nemat, respectively. Domsiya had obtained the maximum seed damage percentage and the minimum one was related to Unda. Nemat and Unda, both had obtained the maximum germination rate. The differences between Unda and Nemat in a period of being germination in stress condition was not significant, but they have significant differences with other cultivars (Table 1) . Common letters within each column do not differ significantly.
Period of Being Germination in a Recovery Stage
Temperature had significant influence on all experimental characteristics. All experimental characteristics were www.ccsenet.org/ijb
International Journal of Biology Vol. 4, No. 4; 2012 significantly increased by increasing temperature, but the highest seed damage percentage was obtained in 10 and 12 , an ℃ d there were no significant differences in seed damage percentage between three treatments (Table  2) . Time also had significant influence on coleoptile and radicle length, fresh coleoptile and radicle weight, dry coleoptile and radicle weight, germination percentage, seed damage percentage and germination rate. The maximum of coleoptile and radicle length, fresh coleptile and radicle weight, dry coleoptile and radicle weight was related to 40 .
℃ The maximum coleoptile and radicle length was obtained in Gerde cultivar. Hybrid and Unda had obtained the highest fresh coleoptile weight and fresh radicle weight, respectively. The maximum dry coleoptile and radicle weight was achieved in Hybrid cultivar. Local Tarom, Hybrid, Nemat, Gerde and Unda had no significant difference in germination percentage with eachother, but all of these cultivars had significant difference with Domsiya cultivar. The highest seed damage percentage was achieved in Domsiya cultivar, and this cultivar had significant difference with other cultivars. Unda and Domsiya had obtained the maximum and minimum germination rate, respectively (Table 2) . Common letters within each column do not differ significantly.
Period of Being Seedling in Stress Condition
All experimental characteristics were affected by temperature. The highest aerial seedling length, root length, fresh aerial weight, fresh root weight, dry seedling weight, dry root weight was achieved in 32 . The maximum ℃ stress susceptibility and seedling vigor was obtained in 12 and 10 , respectively. Seedling damage percentage ℃ was significantly decreased from 10 to 32 (Table 3) . Aerial seedling leng ℃ th, root length, fresh aerial weight, fresh root weight, dry seedling weight and dry root weight were significantly affected by time. In all these characteristics, the significant increase was found from 12 to 48 hours. The effect of time was not significant on stress susceptibility index, seedling vigor and seedling damage percentage, and there were no significant differences in these experimental characteristics between 12, 24 and 49 hours.The maximum aerial seedling and root length was achieved in Gerde cultivar. Gerde also had obtained the highest fresh aerial weight, and the www.ccsenet.org/ijb International Journal of Biology Vol. 4, No. 4; 2012 difference between this cultivar and other cultivars were significant. The maximum fresh root weight was related to Hybrid. The maximum dry seedling weight and dry root weight was obtained in Gerde and Hybrid, respectively. Local Tarom had obtained the maximum stress susceptibility index, and the minimum one is related to Domsiya. Local Tarom also had obtained the maximum seedling vigor and seedling damage percentage, but the difference in seedling damage percentage between Local Tarom and Domsiya is not significant (Table 3) . Common letters within each column do not differ significantly.
Period of Being Seedling in Recovery Stage
In this period, the significant increase in aerial seedling length, root length, fresh aerial and root weight, dry seedling and root weight was achieved from 10 to 32 . The minimum stress susceptibility index, seedling vigor ℃ and seedling damage percentage was related to 32 .
℃ Expect of, stress susceptibility index and seedling damage percentage, all other characteristics influenced by time. The highest seedling vigor was obtained in 48 hours, and its difference with all other treatments, were significant. The effect of cultivar on stress susceptibility index was not significant, and no trend was found. The maximum seedling vigor and seedling damage percentage was related to Domsiya and Gerde, respectively ( Vol. 4, No. 4; 2012 Common letters within each column do not differ significantly. 
Conclusions
The demand for rice in general in growing with both the rich and the urban poor relying on it as a major source of calories (Kolawole et al., 2010; . On the period of germination with decreasing temperature from 32 ℃ to 14 and from 14 ℃ to 10 ℃ , to ℃ tal decrease studied indices with exception of percentage of damage to seed are meaningful and similar reaction in recovery section of germination is obvious. In the period of seedling, we can see a meaningful decrease in significant level 1% about of decreasing temperature of total stress, percentage of damage to seedling, vigor of seedling. By increasing temperature in the period of stress of germination, there is a meaningful increase level 1% of total studied features with the exception of damage of seed. In the period of recovery of germination, there is a meaningful increase in significant level 1% of total studied features with the exception of damage to seed. In the period of stress of germination, there is a meaningful decrease at total features with the exception of sensitive to stress, percentage of damage to seedling and vigor of seedling and aceous recovery are similar in the period of seedling. By decreasing time of stress in the period of germination, there is a meaningful decrease by percent of damage total features with exception of rate of germination, percentage of germination. In the period of germination recovery, there is a meaningful increase in length if radicle, length of stem, percentage of germination and rate of germination and other features have meaningful decrease. In the period of stress of seedling, there is a meaningful decrease at total features with exception of sensitive to stress, percentage of damage to seedling and vigor of seedling. In the period of seedling recovery, by decreasing time of stress, length of shoot, length of radicle, weight of wet, dry root and other features have meaningful increase. The effects of cultivar in total tests and stages, was significant level 1%. The results show that, feature of germination and length of stem and percentage of damage to seed in different cultivars are various. In the period of recovery, percentage of germination, rate of germination and percentage of damage to seed, had correct criteria for selecting cultivars sensitive to cold stress. Low temperature can delay pitch and growth of transplant for more time. We can use height of shoot in rice as an index for determining of cultivars resistant to cold. According to these results, we decide precisely for re cultivate rice store or selecting to resistant cultivar by introducing Nemat cultivar in the period of germination and hybrid cultivar in the period of seedling aceous as resistant cultivar during occurring stress of cold. To meet the increasing demand, the importance of study of cold stress on germination and seedling growth of rice is undeniable.
